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(74) A 





(54) [^m<Di&mi mnmismmm 



(77) C^*^] 




B 



(2) 

1 

^. 

[ii*3i4] -tiaiRia^**! o. 2 5 (OH) 2D 
ac-l^tt, Mac-2^tt. F 4 / 8 0 |^ttT'^> 

I. , n^Ji 2-4 cDi, ^■rix*>t=ieiJ<?)iK'i-*iflamiE*ffl 
ieKco«t'i-*fflflaBtriBWfla'^<5o^Mb. 2 i, l < «i s 

Cif^ja?] jtJiaHlrigWA^^5iiiitJS2t,t<»i3tc 

iei!'^«fi#«flaB?IB«'vco^^t, ff*lI2 i, L< {±3 

sat/ivi-csFc7):??qETT'a^L, -^itmi^-thm 30 
iEaioiK#«HflaBuiBWfla^i^*-ft, if*^2 1, l < Jis 

CiS*iH9j jillilHulgfflfla*^'?>ii*^2tL<«i3{c 40 

iem«7)ffi'S-«Buigfflfla^io^-ft;, if^js 2 1> l < 3 

CiO, M-CSFiif£^S:^3^-r.g><^':J'-5r^AL 50 
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2 

zb^^mt^^. ifiKiH6-9<7)v>-rtL*HciEai<7):^ 

[0 00 1] 
[0 00 2] 

mx'hh. ^<^m. ^■imm'th'^ti^ticr)mm?kmi,z 

mvzT. y a -■^mmrmMS^'^'<&.if-2MX'h ^ . - 
-n. '^'^MziiVM.^'^mmmt, •^•^xii^'i-** 

■^mmb-^'^y.^mmk'^msm^ da, 25(oh)2d 

IL-ll^i:<7)gpi30Sr^L?ti^i?'^;U5:fE^I.-t'f h 

x^-r y) (m^-fX'^-m^m-hbwm^^xmkX'^ 
mm^zm \^x\m^ tfrn^a^h h . 

[0 00 3] ^ffljl|^>{±, Wfla-^^^QTr-i/^'^^^tC 

n^mmx-x v u-'?mmb<r)^mmf,zx ^m-^mm 

mmx'h hzbi^^ Lfzi}<. z (^mm,im'^mmt,z 
^it-t^<^i,zioam^mL. m'^mmi,z»-it-tm:f]^m 
jtLTt^s*\ ±mm^j:m.'Wmii&mmmmx'$)^bii^ 

X.i)^fc^^ (N. Udagawa et al. Proc. Natl. Acad. Sc 
i. USA 87 , 7260 -7264 (1990) , N. Takahashi et a 
1. J. B. M. R 6 , 977-985 (1991) ) . Chambers'^ 
{i> K'i-*aBafulBifflSa{iCFU-MQfci^^-7i7o7r->''i: 

fiyi^<7)#^E^{s^L-cv^^*\ z<ommi,im^(.zh 

0. T-oi^x:^:?- (.mmm^^nvfzmmmm) x-h 
■g.nrsiiniiS*'^*^ mmiir^-ritzji^it-rhm'Wmmm 

mmmblim^d:hb^x.(3tli, (G. Hattersley et a 

1. Endocrinology 128 , 259- 262 (1991) . S. Tanaka 
et al. J. Clin. Invest 91, 257 -263 (1993) , T. 
J. Chambers et al. Proc. Natl. Accid. Sci . USA 9 
0 , 5578 -5582 (1993) ) , m^^li. ^mmziiK^ 

x^&'^mmwimmm(o^^:9f:m■thm^in'>x\>y^ 



(3) 



3^ 11-9269 



inmmmcr>mtizm-t^Mzmi^m^-^ (n. rakahashi 

et al. Developmental Biology 163 , 212- 221 (199 

4) ) . $(6izm)\\i^i,i. ^h<7)^m^^mf&^i:.hm 
m-ttb, la, 25(0H)2D3 comwiz^ f)f&'wmmm 

m^iX^^irTjKLf^i (S. Hayashi et al . J. Cell. Ph 
ysiol 170 , 241-247 (1997) ) , if^MB. HJI|<^ 

iov-x-f y^L, c-kit ma. c-fms ma<r>mf& 
titK :icommmcr>m'^mm'\co-if-tuzii6E^coxh 

-■^'-X'hhh^thflh a. Fujikawa at al. End 
ocinology 137 , 4058 - 4060 (1996) ) , ZiOX^^Z. 

i.. 

[0004] 

{^mm^LXot-thmm'i ^zx\ m 
j^mm^zm-h-i^itimmTcommmtiXx/xi^ u-- 

[00 0 5] 

M-csFc7)^^ET-e-7'>xsiM'i-i*c7)x h u--?mmt 
m^^ztizmshLf^. $hi,z. 7^^mm^i,±. mml 
m^mm.i,zm':^,^^mmm'T-im^L. 

[00 06] ap-<i>. 3js:%HJ{i, (1) M-CSFRl/ 

mm-WAmcr>xh'o--7mm<o^^Tx\ msimmm^ 
^mm-r^zb^mmt-t^. ^)\^i^h~y^^wm 

mmf&commirm. (2) m-c sf Rmm-^^^k 

ZtlzX'O'i^i.Zbii^X'^h, :^)U>-h=.y^^i^m 

mmm. ( 3 ) ^wm=i-<n^^x\ a s.t^fmm 
{zmm.'^mmz'jtWL'fhzht'^x'^^, ^^-^mmmwrn 

fla, (4) -i-^lRHWl a. 25 (OH) 2D3, 

{3) cm.%mmmm&. (5) m^ffiv- 

Gr-1^. Mac-l^tt, Mac -2^ 
tt, F4/8 0^ttTS>S. ( 2 ) — (4 ) W'l-filA^ 

KzimL<m.'^mmmmsk, (s) m-immmsit-h 
( 2 ) t L < {± ( 3 ) ^zim<m.%mmmmw^^% 

( 2 ) t, L< {i ( 3 ) {Ci&^cO«#« 



mW^(r)^\^'i: . ?S^Sa W25.t>'M - C S F Oi^^TT' 

mk-thnmi-^tj. i$,.-%mmmmznth^\mm 
m^om&H'i^. ( 7 ) "^mwm&t-h ( 2 ) t> l 

< (i ( 3 ) lcfe^c7)K'tfflBai?iEIBBa'v«0:8-(t;, ( 2 ) 
t L<{i ( 3 ) tc:iaigcoK'i-«HuiB«A^f>HueS'i-«ffl 

mmB%wu-csFcr>-^TX'mk\^. % 

( 8 ) jtldmiiPBflaA-f, ( 2 ) i, L<(i: ( 3 ) tlEU 
«0®'tmBfilBfflJia'\c;)^Mk, ( 2 ) t, t < {± ( 3 ) K 

ti3tlfllH?lg*aia*»^.mffic't*ifla^^0^-ft?r, fe^fS^ 
*^'^Jl^tlt=zf A$n7t«i«afe<tZ/M-C S Foy^-f 

x-mk-th-j-m:^^. m.^mmmmzn-fhwrn 
mwtt^^-\'^hm=irf-(rm.^-nm. (9) atjum 

mw^<r>^\^. (2) i> L<{± ( 3 ) tciesjcoK-s-fflfla 

ij'ii.mm-wmm'^co^iti. m^m&'!':h<^m^mizm 
x^titzmmtiXx/M-csFco^Tx-mmt, ^^t 

mizM-t^'^^ti&mm^^r^-v'-t&mm^coxi? u- 
=^yyirm. (10) M-c s Fmm^i:^m-th< 

■ti>ztizxr>. M-csFm&^i^mt^^:^^- 
mALtzmm-(^i^itimm-ri>mmi>zM-c s psrtt 
i^-t&zt^mmt-ti>. (6) ~ (9) <7)c^-rfLMc 
30 Mmco-mi. (11) {7 ) <r>-jjmi,zj:'yxmtK^tL 
tz. m-wmfmmmizm-^^itimmT. (12) 
(9) coj}mi>zi:'yxmi$tLti. m'^mm^mziri 

[00071 *^H3C*iV'>T rjSjfliHulgJBflaj i: 

{i, ^tgei$:ifflK^-^c{ij§jiiis^*ifla*^^>^t-s*iBa 
x\ ±bLxmm.m—?^uyr-'jjh<r>mmi,z^-it-t 

ij^ytcmmt, ^m^mti^-^x ^mm^mm,i t 
ti. Mmx-§mi\sLma^^-t&mmx'$>'>x . iDvi^y 
->-^g#:^tt, m^'m.W&^y ^ y^y r 9 - 

[0008] 

50 Calvarial cells Initiating Osteoclast Precursors 



(4) 

5 

; MC-IOPs){i. itJfllH(rlB*iBai5fev^n:7r-v^^ 

m) tc^fb-r-S). m'Wmm^co'^immizis^^xz<^x 

[0009] fiO-^. ^-f. :^}W^V=^y'^^W>m'&. TR 10 

(Experimental Cell Research (1995) 219,p679-68 
6) [Z^it^hZLht^X^^h. ttz. 

Gr-ll^tt. Mac-l[^tt. Mac-2^tt. F4/80|^14 
X'h^t^^dmm^^L. Gr-l 

{i. ^J;iii\ i^M-^yu-ixh- v^ffll^;^^:t-^^Sx>i- 
IIJ6M2(3)tciS«<7)TRAP^?ffit3j:-g,f^(ci;0 
FACScaliver^fflV^fcyo— -tf-f h V—l^zX 0 

[0010] tfc. ^mmm'^mmmmmmi^. m-c 

t o ""M-CSFat/Ii^-g-i^^O^ h a- Vfflfla<7)#^E 

H-cs?i:m±'t^M^'W^^^y^hn~-7mmco^^T so 

Thh. flL. M-CSF^;^L^V^^'i-S*<7);^bn 
-v^sa. mn^. opxopv^x (M-csF^jt^-^-er^ 

X) mm'Wj^^coxh^-'^mMim^^^i^izii. 

^rz3yy;i'j:yhiz^j:hmmThh. ^x^. fflt^ 

-eifflBa^7)iii^(i. mti^. mmmii^zimcoyjmf^z^^ 
[0011] siM-ti^^ox b a-^mmtrnmimm 40 

BahC0ft^tS^«i. Mx.(f. 4^fl^iSifiL»^'irOa-MEMt^ 
tfiCT. 5% CO2. 37*0. ?^100%cO^frT-lTV\ 

izit. mtix. mmmcommmizMLsepheidex g-io^ 
[ 0 0 1 2 ] ^fc. ^^^m^^m'wmmmmm^ . m-c 

^ztti^^mvh^. mm.'wmmcommizm^'^^ii-csF 50 
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6 

[0013] Bi^-g-is^iT^x hD-vsafiSfi. ffi^iiBa 

mtil. la. 25 (OH) 2D3. MiJ¥<^^7^;U^y, r 

xiy.9i/yyi^yE2. y9—^^^>\. ^y^—u 

<. JfftCla, 25(OH)2D3;5?W^ ^I^-fMOjIlS 

{zm^^h'^mm'^mt. '^mm'^<^mm^z]^^^ 

LohtK mx.i,t. 'Wmm'f-hLXla. 25(0H)2D3^ 

mmm^^)\^^>'km^^h^k^^z{t. mn. io-^m-io 
-'^mm. 'Wm.um'=FtLxrxjx^v^yi^yE2^m 
^-^^m^irzii. ii^io-7-io-6^jg-cs>^, ^^«iu 
mmmt<7)Mmi^zm^^hmm'Wmm&it. iis. -^r 
nyy^ujLyhf^z^^^m^Thh. m^^^mm^mmt 

[0014] :*:^0^£7)ffi#«f}|MSa^ x h u-'7m 

mi^zx. 5% C02. 3rc. i^moo%^^fl^TiT ^ c ^^o^t 
izmm.'Wmm (trap^m^) ^wt^^^^tf)-^^ 

[0015] :^WR(^^^t LX . Jild^^W^W^O 

^imim^^fz. m^wm^mm^znth'^immm^f- 

[0016] ±im'^mM^<o^i\Lmz^^'^hmm\m 

mmm^mmmmmmi)- mm.'^mf&^(7^mnz\t . 
}^-cs?co^m^m^zx h n- vfflflah ^os^ss^s-^^ 
fz^. t%xvu-^mmm^mm3mmzm'hw\z 
imm^^^^Lx^^ht^-^th. ^-ox. M-csF^^s 
^^y^^ipm<^^^TTM\mmmm^imL. mikm 

zt(,zx^. m^^y^^^M^mmmmmm^^^^^m 

m\b^h:itti^mx'hh. nmi^z. }{-<:s?tm^^y 
j^^^cn^^Tx-^wmmwmmmmmm^^^^L. 

w ^9 n<^^^TX'^Mm'mmm^im l . mm 



7 

[0017] mMmmmmi)-h^^mcr>m'Wmm 

^iti:. mmm&^i)mm'^mz2i^x^titzmm^xr/ 
H-csFcr)^i±TTmm^hzti^zx^. immi^'?-:bm 

c 0 0 1 8] immixTf-^mx-thmmt Lxit. mt 
(jf. cosr-imm. cmmm. MOPiaBa. cDPmm. mm^m 

il. pABneo (TAKARA^h^) , pCDNAB.l (Invitrogena 
m) . PCDMS (Invitrogen^t^) . pCD (ATCC 53149) , 
PMX (ATCC 67092) ^t^^mf^tl^. M^^OSI^ji 

[0 0 19] tfz. muf. mB.^c^'y^y'y'j-^m 

jt.ryU'v'U-X 2.P79-94) tCt^!Vv l^z. 25 
(0H)2D3T»lLfc3l^'ti*cOX b o-V*fflfla>^?>^P 

'e^^fia^fflt^i><ri:i>^SgrS)^, 3ifK^^>f >^^'J- 
COS-Ymt^ilB^-rr^U-^^AL-C^Ji 

^v-^r/Uv-U-X 3.P118-130) ifmfi^ixh. 
[0020] ±M<r)m^tfz\tX9 U--y^tcfflv^/b 

7t:M-CSF®g^^%^'r'S>-^^:5'-^^AL7t:ISfla^ft 

^i^m^zm\'^h:itifx'^h. tmm'^mx'th^ m-cs 

FiiS^S:^3S$ii:^/::y)<7)-c^^-^LTii. fi?iJt 

M-CSF3lfE^7^^'JfA?ixTV^-|,pCCSF-17 (ATCC 5314 
9. Science 230:291-296(1985) ) ^3ACSF-69 (ATCC 67 
092. Science 235:1504-1508(1987)) iim^^hZtif^ 
mVhh. tfz. mtif. pCDNA3.1Zeo (Invitrogentt 
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m) i^zM'Csm&i'^wxLxm^^^hzti^'^mvh 

[ 0 0 2 1 ] X::? v-^yy^tifz. m-wmf&^mmi^z 
m-^^^ti&mm^Ftfzii^cTym&^it. mtif. -ta 

10 (Dmrni^zmm-t^ z t i^^t htih . 

[0022] 

mmmu 

( 1 ) V^XBIM-ti^cOXbD-vSBBa (Mouse Cal 
varial cells : tJlT. #C ("MCsj t^^thX^mWk 

A) My'7^xmmBm^5m'^^hmL. 70%r;U=J- 
MzimxmmLfz. mimtmm'^^mm.Lfzm. a- 
MEMt^tifi {±B^mm^) ^zi:y)mmwLfz. mmm 

fz. ^hhZ. ^-/U yh{zmmm\0m\^Mx.X3TCX\Ci 

i^zmm'Oi^Lxmm^mm.Lfz. M^a-MEM-ciisia 
->fz'ik. \o7o<r)^mbmm (jrh >'N'>r:t^f-fxyx^i:) 

^^tj^a-MEMtgitetl^jg^-ti:. lOcmCO:^ ^V^-^-f >t -y 
i^a. (r7--y:^a) SfeCJiSLT 5% CO2 . 37^. g 

^T'hur^-y-EDTA (^r^mM) ^m\^zx^mm^ 

30 miKL. v-'>f ^yi^^mi}^Cyr'^ ^yi^:i.^X\>zmitLi'z. 
^^(,z^ ^yayy}[^jz>^hf,z^-yfztz^xmm^m 
IRL. 1x10^ ceUs/m\(,Z^;Wiy:^- (r-^Thay 

m i^zmmLfzm. imi-ro^^ffl^^-y- (yr^ur? 

Vtt) tCAiXT-80^CT'<^f^^#:L?^^. 
[ 0 0 2 3 ] B) OP/OP-^^y^mma^^ t^iL. 70% 

/:!f^, a-MEMtSffltcJ;*9i[liaff L. ^-fy^Mv^T^y 

'mmu^Lfz. 

40 [ 0 0 2 4 ] ( 2 ) V^X^MW (Mouse Bone Marr 
ow cells ; OT. #CC I"bMsj ^^-g>)c7)pg 

ddy-eT>x (6;^>^8aMife. M (m^mmmm) ) t-^ 
M'W^^'j-y^y^^ximmzUML. ^-xuy 
m^^\^m\^x^-m\mm:WL^vxmmi.fz. 

Z <^mm^^^^^n<om,'WmMmmm^ (Mouse Cal var l a l 
cells Initiating Osteoclast Precursors ; tlT. # 

TMc-iopsj ts-^-r^)(c^'fi:Lo^o 

[002 5] (3) i^i^m 
50 10cmCO;^;U^-v-T>f •y^'jz.tC. (1) XmMLfz ^HC 



(6) 



1 1 - 9 2 6 9 



1 0 



sj 1x106 cells (2) TmmLfzM'^2:^^C0 Tbm 
sj ^10%cO4^fl&iaifll?f^^t? a-MEMt^ftfilOmUC@?l^'t!: 

xmmt. 5% C02. 37^c. Mmoo%i,zximLfz. mm 

[00 2 6] (4) TMC-lOPsj comm 
(3) 'C^S;L/c^$fflSa^-b;UX71/>f>'N- 

AOum <D;<-/iyjL (yr^l^^yU) t^zML. lOOOxgT'^ 10 

i/ PL im- ^mm^ rifzmmzi(i l t lo^co^^i^isjci?*^ 
mizx KimmLfzmM^mm i mi sephadex g-io 

(PBST-+^t::a#L/::f^ PBStC^tT60% ^ox 

^u-hLTSJSL. nor. 2o*rHW~h^i-'":/L 

TM^L/viSephadex G-10 ffif*: (^^r/U^i^rtt) 2ml 
0.7 cm X 5 cm (>'^'-f :?r5 >y Fit) 

tC^mt/cf^. 10%£?)^B&iMl«^'irOa-MEMtgJffi 5 ml 

izxKi^m^tLfz) (.zmhuLfz. mmmmmmmco 20 
±^txi^mLfzm. m<7)4-i^iejfli?f^'irtfa-MEMt^ffi 
5 ml ecjiDa^v^L. mmrimm^:muLrc. 1000 x g 

Oa-MEMtgjffiClSSLT TMC-IOPsj ^ LTH^tCffiL 

[0 0 2 73 [mmm2] 

( 1 ) ("MCsj ^ TBMsj £7)±fc#±^gtCi^tti.. TMC-IO 

psj ±mmcomm 

mBB. 4a@. TBgt^-eiim-t/uxt^i/^yN--^ 30 

<7):< v i/^tCjlL. 1000xgT-^vl:^L:^c^^±^^ffiSL. 

PBstc®sL;^Co 7B^commi±. ^hf^zmmmi (4) co 

:^at::l5^v^P^L/::. [IIiRL>^^ OT^PBSSrfflv^T Ixl 
05 cells/ml tCpML. ^CO Iml ^-tf>f b;^b'>'^ffi 

V^T500lHl^. mfSM^^bXx^^ F^y^x (v^y-^^ 
it) tCllI^L/::. mi^XMM.Ltzm. Wright-Giemsalfe 
1ml ^X^-^ F;y^X(C^SaL. 30# 
ra»ML/c, ^fe^S^J^L/^m, ^^y^mi 1ml 40 



[0 0 28] zcot^^. mm2BBtABmi.zimmM?f. 

l^cr>mm^'^^<mm^tlfz. ttz. Sephadex G-m^ 

co^mm^tifz (01) . m^wimmm^k^B 
m<^mm. {B)it5Bscomm. (c)(i7B@^w. (d) 

{^Sephadex ^-10)^ yMZX^MLfzlB^comm (MC-I 

ops) rS)^. 

[0029] (2) TMC-IOPsj c7);^^;l^-fe;U-u-x4' 
^Jg^Jl (4) c7)-^mi.zm^mmLfz TMC-IOPsj 

TMCsj coith^izsummm imifa^nm^^hK} . in v 

mt\^m<^ii'\i^^'tht\ n-csF^m^L^^^-^fzMz 
m\ (4) co^r^St2t^v^ifgi?L/::iiJfiL^i^Ba. ^^tc^SS 

wi (2) cojjmizx^mmtfz'wmmm^. ixio^ ceii 

s/ral t^hJzdiZe^-MEHmmzmmtfz. 2.2% 
^f-;HryUo— X (;><f';Hz;^o-x4000Cp (^^tl^ 
llg ^^S* 250 ml ^^^1^120^, 20^^^ 
:f-h9U-y'Lfz^m^L. Tt^ y hrb—Fi-cm 

mmnLfz. si^ctx-^^mLtzm. 37r(c«iaLTiDV^ 
2 X a-MEMtmffi 250 mi^ig-^L, mi^xmmmwL 
fz. mz. yi:<%L^^:^^i^mmM'^LxmmLfz) a m 

U a-ME[#gtifi 3 ml. 4^^JgJfiL?f 1 ml. 5x10* 2-merc 
aptoethanol 20 //K *efla.^S?ffi 2 ml^M-^Lfz^. 

y^a) 2ml roasaDtT'c. #a-*f-f vi:i^y\zn 

^hK^mX. PBStC^trix^g/ml \zmWLfz rmG-CS 
F (R&Dtt) ^ lOjul. Ixtg/ffiUCpMLy^C rmGM-CSF (R 
SDit) 10// K lOxxg/ml \{ZmWLfz rhM-CSF (^7)<|[J| 
tt) 10// 12:^^1 m^PLT, 5% CO2. 37^. iiJglOO 

^BX^mmi^fz. ^m^mmz^y)-^^^rifz 

[0030] 
[^1] 



no— — 



CFU-G 



CFU-GM 



CFU-M 



ST2*aBai* 

0P9fflfla^ 

MC-IOPs 



13.7±2.1 
21.0±2.0 
4.7±2.1 



57.3±7.8 
122.0±7.6 
13.0±2.7 



62.0±3.0 
106.7±4.5 
8.7±1.5 



(7) 

1 1 

tir^-^fC^K TMCsj IZX ^^^^tltz fMC-IOPsj (i. 

tfo<rh^>f^ f"MCsj izj:r)^^tif^ TMc-iopsj i)<mm 
[003 1 ] ( 3 ) TMc-iopsj <Dj^^tmm<^mm ■. 
A) mmmi (d coifmi^z^K^mmLtz tmcsj ^ 4xio 

* cells -To 4O0/ilC7)10%C7)^8^j^iflL?f ^#t^ a-MEMtg 10 
>';^a) t3jt@L. 5% CO2. 37*C. igJglOO%iCT20PBl 

tg^tT^c, mm^mmLfzm. mmmi (4) 

V^PSL/:: fMC-IOPsj 2x103 cells^400/^l ^0 10%<?D 
M C01a,25(OH)2D3^4jul-ro^ntT. 5% CO2 , 37 

?Mj^ioo%tcTtg^L7^c. mmmt^zm&^mmtfz 

10%7t;/^V'jy (Sl7t*t^tt) /PBSJ§JStCTm^^T-5 

-tfl&fe?g (Naphthol AS-MX phosphate (i^V^^) 5 m 
g ^N,N-diniethyl folraamide mitWM^) 100//Ul^S 
^?Lf^f^, Fast red violet LB salt ( v-^Vft) 30 
mg 5rgsJPLTTRAP^®^ (O.IM Acetate buffer(pH5. 
0). 50mM Sodium Tartrate {^^WM) ) 50 mlTitft? 

m^Z^Lfz. TMC-IOPsj 

ii:. 24B§rag:6^^TRAP^^MBB ( fuffi^M) t^Z^itt 

h<^t^mm^tl. 48Nf^^T'TRAP^tt;^SaiSc(i:tiUnL 

i^TRAP^tt«tC^Ml:'t-l>(7);0^'il^$fLJt: ([a2A) . 

[0032]B) A) (?5:^raci:0P^L:^c48^x;u^ 
yi^f-^-ru-b co^^x.Mz. ^JfegiJi(4)co:^SC 

tt!V^p^L?^v: TMC-IOPsj ^1x102 cells j^^f^lxlO^ ce 
lis ^■r'«ISc^^^;tT400jul CO Mc04^B^iML^t^ 

■^t^ ^-mnt^mzmMLxmmLfz^k^ ixio-^m ^^la, 

25(0H)2D3^ 4//l-ro^JaLT. 5% CO2 . ST'^C. SSlO 
0%t3T48 B^^tg^iLTt:. tg^^Tf^, ^]!f4M2 (3) A) 

coifmifzm^nkp^&^mLfzm. mmizmLtz. ci^o 
TMc-iopsj (m^i^MA) it. itA^mLtzmm 40 

^tcJt^JLTTRAP^tt«t::^'fLL/:; (028) . 
[0033] ( 4 ) TMC-lOPsj coffl^^ifi?^^ 
itlflLfrr|g«A*c0^^a-7r->''{i:. HMCTl (2) O 
:^a(cj:OPISt7t:#M*iBa?!J^i^llSfefi?iJ2 (2) c?^:^ffitc 
fi!i>;^^;P-fe/Un-x4^T rhCSF-l 

^ji (4) c7):^ffitctfl!i^ii^L^c TMc-iopsj mmmi 

(2) £7):6-&tcj:0PML/::'tMaBa. $^tCitJfliH?ilg 50 
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1 2 

mmj^^co^^^yr-'j^^ti^^n 2x103 ceiis ^ 

O 400^/1 CO 10%cO4^fl^i£li[L?f^'irti* a-MEMigtffitcSS 
IISfe^J2 (3) A) co-nmzXOmWiLfz:^fU^^'- 
TU-h (^zmmttzm. 1x10-?M i751a.25(0H)2D3^4 

>ui-ro^jpLT. 5% C02. 37r. 'MmooxizxAmm 
tmLfz. tmmT'ik. mmm2 o) a) <7^^mzm^T 
RAp^fe^ssL. mmizmLfz. 
[0034] ^mmmcoM^mcommit. ¥ncxm^m 
m^tifzn^mm^i5um(Dyf'-/i:^y^t''-x i^tt^j^ 

-^xyxtt) ^m^^Xm^Lfz. 15 ral^O^^C^f'^-T' 
(C 10%c7)4^B&iML»^'irO a-MEMt§tfi-C100fg(::#IRL 
Ttl^T-'/^^^b-X 1.5 ml ffflflS.^?!?]? 0.4 ml ^ 

^i-^LT 3Tcxmt 0 L^j:f)<^mmm^Lfz. mm^ 
loooxgr^^M^. ±.m^mmLx a^-mmmx-imim 
L. io^c7)4^B^ieifiivt^^t^ a-mHi^mizmmLfz. ^ 
^i^z. mmm2 (3) a) (^^mizx^mmLtzAs^^^ji- 

;(:?;L'f-r-ri^— h izmULfz^k. IxlO'^M c7)la ,25 
(0H)2D3^ Auli'^mMLX. 5% CO2 . ?MS100% 

izxAs mmmmLfz. immrik. mmm2 (3) a) 
iimi^zm-^TRpp^k^^mt. myemmmrxmrni^zmL 
tz. zo)^^. TMc-iopsj Amrsa^iziMpmii 
mMiz-i^itLfz^K ^comcnm^wmmmmmMit. 4sm 

mjmz^>ltL^j:^-->fz 03) . 
[0035] ( 5 ) TMC-IOPsj COFkCSizX hMVr 

A) mmmi n) co-fsm^zx ^mmLfz'Wmmt. m 
mmi (4) coyrmt^zxKfmmLfz tmc-iopsj stpbsccs 

*t) tcML. 1.5 ml cov-^ ^nf-^-y ( hU-y^l) 
tc^ii L/:: . 0fla.@^l^g^2. 500rpm-C'5^^^^^i:^ L?t: 

moM\i:mLx±m^m\mmLfz. ioi^^skl 

Vv:tn:Mac-2fiL* ( ^- 'J >';^'-*t ) ^ TOuUmn Ltz 
f^, ^ b-y J; LT /KJiT 30 

MLfz. *?^L;^^PBS^linljD;i. 3g'^^;K;l/x-/^x$ 
^•t-CJ; K^mmLfzm. 2.500rpmr5^^^^'i:^L7t:. 
m50ul^mLX±mi:^^\^Lfzm. lOOmmiLfz 
FITC^^^iX/vrfii^-y MgGftif*: (v^-r^yytt. ^-ft 
^X^) ^ 20//l^ilPL?^cm, $fflBa^^vey^CCJ;0 
@SLr7K±T- 30 :«'^ff?gL/v:. tTtrPBS^lmlJp 
3S^mOP^>y^^a^^f-(2j:*}^?lL/::f^. 2.5 

oorpiiir5»i^^vi:.L/Co mou\^mLx±m^mB\m 
^JM) ^lox^iaaint. -y't^y^i^zx^^m 

LT7K±T- XO^mmLfz. ^^^tc. lOOfg^f^Lfcb' 
^f'>'Sli$^i/cfitLy-6G(Gr-l)Jn:f* ( y^r-avi^'x 
y^) 20/xlgsJpLr*fflBa^?gSt7^v:f^. tK^T' 30 
^mmmLfz. TlC^^LT^cPBS^lmlJpi.. 3&^ra;i<;Uxy 
^X$:5r-»f-tCj;0?gffiL7t:f^. 2. 500rpm-C5*^S>i:^ 

Lfz. m^ou\^m.Lx±m^m\^Lfdk. 
^Lfz?mmiLfzy^huy'VT>z'Jy {^9i9-^. y 
-^ni/) $r 20/^1 mmLxwm^^m\^tz^k. 7K±t-3 



1 3 

Ltz. ±m^m.^\mmuzm. pbs i mi l,zmmLx?^c 

Scaliver ( h y-x >f y^t ) ^fflV^T2^^ 

[00 3 6] B) mmmi (2) cr^yfmizxK^mmLfz'W 
mmmt. mmm\ (4) co:^at::j:*:)PML?t: tmc-iop 

sj ^PBSI^zmmtfzm. 35umcr>^ 'yi^a.n^'f-a.-y 
l^zML. 1-5 ml co^^ ^u^a.-yi^zji-^&Lfz. MM 
mmm^2. 500rpmT'5*^^vC. LTtrf^. mOu 1 LT 

±mi:m\mmLrz. lois^^LfzW^motjii^ (-tro 

T-y^a) . tliMac-lCtf*: (-^rnr-'/^^t) . b':^^y 
^li$ix/cin:B220ta:f*: (yr-^yi^'x Vtt) . b-^^ 

>eil 20//1 ^^JPLfcm. W^^-y t':^:;^tcj: 
LTTkiT 30ji-mmmtfz. yi^<%LfzP^i:lmmx.. 3 
?^'^^;K;l'7" 5 ^ ^f- J; 0 t fzm . 2 , 500rpm 

vs^m^^L^Lfz. ^50u\^mLx±m^m\mmLfz 
mmomi^ttmaiC'-mmzMLxii. loofg^g^ 

tfz. \i:^^ymm^tifzm22otA»t\i:^^ymm^ 
titztAa)3emmznLxi±. lois^^LtzPEm^Lfz^ 
hvrhTbw^ loui miuLfzm. mm^^-/^^ 
yy(.zxKimmLX7K±x3oj^mmmLfz. 7K<%LfzPB 

fzm. 2,500rpmT-'5^[l3l^[:^L/::. ±vf ^PR^I^ t;^c 
f^. PBS Iml ffZmmLX FACScaliver^ffli/^Tl;^?^- 
TMWL/C (114B) . 

[00 37] tLh. A) :BJ:t>'B)<;0^^, rwc-IOPsj 
id. tn:Mac-2. Mac-1. Gr-mi^^^X\ fiiF4/80. B22 

0, m^i^m^xh^fz. 

[00 38]^iB. Mac-2{i:ffl?'t$fflBafcJ;t/v^Q>^r 

7 r - i^'tC^^ L T V ^ ^ -7- ^ - . Gr-1 
LTV^-SV-^-. F4/80{m?fiV^o7r-S/'(2^3S 
LTV^^V-;^?-. B220{i:BfflMc^3^Lrv^-|,^-;<? 

COO 3 9] [|IM^J3) 

( 1 ) o?/op^^ xcomM'wmm^m^^fz cmc-iopsj 

A) mmmi (D B)iCi OH^L/^iOP/OPcO TMCsj Sr« 

rayyfUJ^yhlz^j:htXimLfz. mmirhOTi^ 
y-mMZX ^\B}iRLfzm. OP/OPCO TMCsj IxW cell 
s i:. mmmi (2) tiB^L/cE#2:*:^^<^) TBMsj ^10 
%CD^mmm^-^tS a-imm& 20mUC@S$-lt. lO c 
m ^0;^/^^-^— T >f vv'^t-fllSLT'vlf^. 10//g/ml rhC 
SF-l$:200jul ^JpLT. 5% CO2, 37^. ^^lOQXI^ZX 

imtfz. ^mm2Bst5Bmztmi:i^&mmL. lo 

0 ng/ml CO rhC5F-mt/^ 10%£:04^BSi&lfil?t^'i-O a-MEM 
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1 4 

t^Jft20ral$:Jp;?.T7HSigSL7t:. ^^^C. MS^jl 

(4) coirmizx K^mm^mmL. mmm2 (5) a) cou 
mizm^ M^c-2tK^ttA0r-mi^^m t '^x2Mm^ l . 

FACScaliver iZjzKlM^Lfz. 

[0040] B) A) cDx-mmLfzmm^m^-^x. mmm 

2 (3) A) mm<^)^mXT'y'^-^^rf'ofz. 
[004 1] l^Xtc^m^. op/op TMCsj iCj: 

0^3^}^^ ^;<:jtM!a(i:6tMac-2fiitt:Pttt'C$> o fz 

cs^'m^TX'imeic-2tAi^m^commiz^'it ttz 

10 (USA) . 

[0042] ^ . ^S#«^<7>^-fl:f^z^r -y -tr ^ Ci^ 
Vi-Cop/opVT>X(7) TMCsj ^^t:j^tg^L'Cf#^ii;t:« 
lilMPm^mmiZjf^tX^ ^^^-^ fzij<. CSF-1 dOOng/m 

i)^^TTop/opvr>xco TMCsj t^^mmLfzmm 
li. 1R^pm^mml^z^^tLfz (hisb) , kc^. m^co^ 

fe^ ^^S^ 7 7ii. la, 25(0H) 2 D3C0«^ 0 (::<b ^/U 

[0043] (2) Xho-VMtt^fflt^J'c TMC-IO 
Psj C7)^3^S<7)MW 

20 uss^ji (4) <r)yfm(,zmmmLfz tmc-iopsj 
csj coithK^f^zsnmfmtopmfm^m^^xmmmi 

(4) co:^rffi(ci: OM^II^ML. mmm2 (5) A) co:^ 

^ffiMac-2tfL«^ t tiLGr-mi^^m^ ^X2mm& L . 
¥^CScai\iveHzXr>m^Lfz. SUB^^tOP 

mmm^m^^fzi§^izf,±^ }^c-2mi^tGr-im^<r> tmc 
-lopsj imm.^ti^i)^->fz me) . ^tz. sT2mm^ 
toP9mm.w^m\^-^x±^Lrzmm^m^^x mmm2 

(3) A) mm(0:^mXT-/'t'^ ^'^-:>fztK ^^^COAS 

mmtxizTRN^mi±mm^i±^'i\:L^j:t-'orz. m 
30 sT2mm^^m^^fzi,(o. Bmpmmm^m^'^ 

rzh<^. C(i:0P9«l*5:ffll^M-CSF^100ng/ml^DLAc 
ijCOX^^. 

[0044] mmm4] 

( 1 ) TMC-IOPsj (Ty^itiZii^my^ TMCsj c^^-tPRlRH^ 
(la,25(0H)2D3. SlJ^tt^7^;^^>', rnX^::/5>' 
>^ y E2) J: ^ jJOjfl^fr i: mmcom^coM^ r MCs J ^1 
a, 25 (OH) 2 D3 T'fjMJi-r^,^'^t::(i:. mmm2 (3) A) 
""MCsj ^ 48^x;U;^yU'f--r— 
10%<D^^}^iiim^^t^ a-MEMtStfi^400 ui Rl/ 
40 10-6 M (7) la.25(0H)2D3 ^4ui 'MuLX . 2Bmmm 
Lfzm. a-MEMtgffi X 2mm¥Lfz. ^^i^Z. TMCsj 
h TMC-lOPsj €rlg«^-ti:Trv-b^^tT3J^-^(Cii. 
HJfeW (4) ^7):^r^at::fi!v^l|fl^L7'^ rMc-iOPsj 2xic^ 

cells ^400jLil CD 10%c7)4^B^i?jfll?t^^tf a-MEMtgtfi 
tC,^StTffi®L . 5^ CO2. 37*C. Sm0O%T^ 

imtfz. m&^^Lfztk. m^mmm^^tso. 
08 % ay-yyyju (mm^y^yit) 2oou\ 
KOt&mLfzm. mco^mmmi:^ts ^-mmm 

200 u\ ^minLX. 5Z CO2. 37r. 21JK100%CCT48 8$ 
50 ^tmtfz. TMCsj i: TMC-IOPsj COlSM^m±^ 
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nm^ 1 1-9269 
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08 % ziy-yyy)U200Aii ^t9>o< ^tmmL. mm 
mi (4) cD^jmizm^mmLtz tmc-iopsj 2x103 ceii 
s^2oo>ui <o loxco^mm-m^-^t^ ei-mHi§mzmm 
Lxmmt . 5% C02. 3TC. i^m%i,zxAs mmtm 

Lfz. 

[0045] TMCsj ^1 a, 25m)2D3 XlkW^^^^ 
-^iZlt. mmm2 O) A) COl^mV ^'MCsj i:4&^jLfU;^ 

ju^^-yu-hi^zmML. loKo^fi^imm^-^ts a- 
HEHmm^mmtx 2 smtmL. ^mcsj ^ a-MEMt^ 

t& T 2mm:^Lfz. ^ ^iz^ TMCsj i: tmc-IOPsj 

^mm^-^xT y'^^ ^rfdm^izit. mmmi (4) 

:fj'AiZU^mMLtz TMC-IOPsj 2x103 cells^400//l 

CO io%(o^mmm?:'^t^ ai-mHmtmzmmLxmm 
L . 5% C02. 3TC. i^mioo%i^zx2mmmmLfz. mm 
^mmtfzm. m^mmm^^t^ o.os % n^-y 

>'y;^200Atl^t9>o< OhS/iL/'cf^. 10%c7)4^fl&iML 
rf^-^tf a-MEM±§tfi 200/^1 ^-^^JPL. lO'^M 
^0 1«,25(0H)2D3 ^ 4//1 ^^JPLT. 5% CO2 . 37^. 
iW^lOOXXA^ mmmi-tz. ^nCs^ t TMC-IOPsj 

comm^m±'rhm^izi±^ tmcsj commizm^^th 
hm-m^-tis 0.1 % z3y-yyyfU2oou\ ^t^o< o 

hMSL, mmmi (4) <7):ft-^titfl!v^PSL/:: tmc-iop 
sj 2x103 cells ^200// IcT) 10%c7)4^H&igjfii7t^-^tf a 

-mm^mifzmmLxmmt , lo-^ m co \a,25 

(0H)2D3 ^ 4/zl mtnLX^ 5% CO2. 37^C. ?MSlOO%"C 

48 ^rmmLfz. tm^Tm. mmm2 o) a) <^)um 
izm^^TRp^m^^mtfz^mimzmLti. zc^^^. 

TMC-IOPsj (i, la.25(0H)2D3 XWmmLfc »"MCsj 

±r^SM^^LTTRAPi©tt«(c^'f[:L/:: (mi) . 

[004 6] (2) TMC-IOPsj CO^^Lt-t^^^^ ''MC 
(DA) cO:^ffit3^fl!V^ TMCsj ^la,25(0H)2D3 

tm^w^^^jV'^yi.z^^wmmLfzm. ^mcsj ^a-M 

immX2mm.nLfz. a-MEMf^tfi 400/^ 1 ^mwLfz 



f^5:^4)tCllHl^0?ML;^cf^. a-MEMtglfi^^SILT. a- 
MEMtgffi-eilD'JV'XLfv:. ^^^Cc. 10%cO^S^i?JflL^t?r 
■^t^ a-MEMtgtffi^'^JpLT. 5:5; CO2. 3rC. gmOO%T- 

48B#r0ltS«L/::, tS«*^Tf^. ll]!ffi^J2 (3) A) 

i^zm ^Tmm^^mtfzmmmf^zi^ Lti. 

[0047] :^fi->'h^y'^mi^^mi^^^rz 
Mz^ 24^ A'-ru- h izmSiLfz-^fUf ^ 
am^-^^^ btt) ±T'lli6M4 (1) B) co:^ 
10 mzm-^mi^^n^tzm. ^-mmmxmm^L. 0.2 

nM <7)i25I^^L/ch h;^;Ui/h-V^200/iI ^JPtT 
1 B^Pe^ffatfOo ?i(,<%Lrz a-MEMtSitiT'5Ilia?f 

LTtif^. 2% 7f^;pv'jy/ 2% ^yp^-y^r/i^xbHJtJS 

(0.1 M c7);^r7£xL— (0.2 M cacodyrate 50 
ml m^m^) . O.IM HCl 4.15 ml ^^^tK^^V^ 

X 100 ml tcpSL:^^) r#f^Lr 10 6fmmmL. ^ 

ai/U"h^ffi?g-C-2[Iiavf LZ-^f^. ^SfeM2 (3) tc^ 

20 ^)xnmLx A^cx^jMmm^^-^fz.mmm.mM 

izmLfz. la .25m)2D3XmmmLfz TMCsj <7)JS^$: 
HStC^-^, Atinyhu— ;P TmCsj (phase contras 
t) . B\±ayha'-jU TMCsj (light field) . Citm 
^mM(^ZX ^mmm^mMLtz TMCsj (phase contras 

t) . mm^mmi^zx^mmm^m^Ltz ^\ACs^ dig 
ht field) xhh. zcom^. mmmMLtzm 

h fMC-ioPsj i,i:^jUiyh:=^y^mi¥miicowm'W^ 

[0048] tfc. #i®lRH^h LTla.25(0H)2D3. 
30 m^^f^yt^JU^y. ro^^^^^^i/VEZ^fflV^TTRAP 

m^^ff-yfz^M^. y'xjx^i^^^y'JyE2^m^-^fz^'^ 

[0049] 
[^2] 



^t^yl^ 0 0 

1 ce , 25 (0H)2 D3 (1x10- ^ M) 290. 6± 39. 2 100. 3±20. 9 

WWWS^^^)V^ y (1x10- 8 M) 246. 6±67. 7 53. 3±9. 2 

roX^^^y>^'yE2(lxlO-6M) 150.3±37.6 0 



(3) ^?/^?'^^xmm^mm^m^^fz tmc-iopsj ^a\,zmmLx^y:::tyy)VJiyh\iZ^j:ht,TmmLfz. 

mmmi (D B) t2j;0P^t7^c0P/0P ^^;:?.i:-h/? (3) A) (/yf^mizm^ 48^x;uru-htc«$:P^ 

(^^nf*;) v^X<7) TMCsj ^aeSt^L, 25Ty^X^50 t/::, ^SfiMl (4) <7):tr^(ctfl!V^Pi^L:^c tmC-IOPsj 



(10) 
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1 7 

2x103 cells ^ 10%<7:)^^}&]!jim^^tS a-MEM±$ift 
400 jwl t::@^SLT}fat . 10/>£g/nil <7)rhCSF-14// 
1 ^ 0?/0?^^:^CO TMCsj iC^JpLT. 5% CO2 . 

3rc. ssioo%tcT 48B§^t-g^L;^c» tm^T'ik. m 
mm2 (3) A) <7):^rScfifv^TRAP^fe^SSU/::f^1^^tc 

mttz. op/opV^X<?D TMCsj ±r(i. 1 

a. 25(0H)2D3 ffttTtC^^V^T l>TRAP^ttWtC^ME:-tt 
-r. CSF-l^mmLtzt^<7)Ma , 25(0H)2D3 #?£T 
TTRAP^tt^fflM^^MCL/c (09) . ^i^. H+cOafe 
CO^:/ ^ y . 1 or , 25 (OH) 2 D3c7)ft;b 0 1;:^ b ^ 

[00 50] 

[HI 1 mimi±. fBMsj t TMCsj coi^mmizi3i>f 
mmjkmm.cr>^iuzxhmmmj:mm^i\L^^>i v 



1 8 



[02] m2[aAa. TMC-IOPsj ^ TBMsj CO l"MCsj 
^•t. m2llB(i:. ii^St;^^ TMC-IOPsj h TBMsj CO 

«iithTRAP^tti^fla^*'fLL?^v:«iSt^c7)fflra^^ 

[[14 ] m4[lti:. TMC-IOPsj cOJg^^fgffifiU^^cS 
10 -r ^ tfl* ^m^^X F ACSca 1 i ver T»«f L Ttr^SII ^ ^"T . 
[115] m5[liii:. TMC-IOPsj c0^iStC*>ft^ ""mc 
sj <50M^-r-g>CSF-lcoaSiJ^, op/op-^^XcO TMCsj t 

[116] meiKi. Xho-vM^S^ffl^^^T'v: ("MC-IOP 
SJ co^^co^Sf^^-To 

[117] 1^711 {i. TMC-IOPsj a^^mZiZ^Wx. la. 
25(0H)2D3 <7)^fl^f^h^tLirj;^ tmCsj O^m^^m 

[US] ^8[l(i:. la.25(0H)2D3 XwmmLfzm. « 

20 *giifiiL;^c fMCsj ix-i^k^mmmi^z^itLfz tmc-io 

[09] |g9ll(^. TMC-IOPsj cO^-fttCi^^g^ fMC 

sj op/opv^;^co TMCsj ^m^^xm^Lfz 





im9] 




CSM (lOOng/nl) 
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[!12] 

A 

120-1 




(hours) 

B 




(13) 
[(24] 



!t#g3¥ 1 1-9269 




(14) 

m5] 
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(15) 



1 1-9269 




V 



(16) 



If m¥ 1 1-9269 
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ffiiij 




mi -ei5 
















-5 


-8 
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^EBJH m:t 










M^M&imm<o-^ 1 - 5 - 8 ma:k^ 
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